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1
COLOR CORRECTIVE COATING FOR ARC LAMP

BACKGROUND OF THE INVENTION

This invention relates to an arc lamp having a coating
on the inside surface of its outer bulb, and more particu-
larly, to a corrective coating placed on the inside sur-
tace of the outer envelope of the arc lamp which en-
hances the warm tones, that is, that in which there 1s a
desired increase in the yellow rendition relation to the
blue rendition.

In the prior art 1t has been known to dispose coatings
of inorganic oxide on the lamp envelope to serve vari-
ous purposes. For example, the U.S. Pat. No. 4,081,709
of C. B. Collins, and myself W. G. James, proves a
light-diffusion coating placed on the inner walls of an
incandescent lamp by electrostatic deposition.

In the arc tube art there 1s a need to improve the color
rendition of the lamp. It 1s desired that an arc tube have
a color rendition so as to allow a spectral distribution
which approaches that of an incandescent lamp having
a tungsten type filament. The color rendition of the arc
tube has a predominance of a blue-type light emission.
The blue-type light emission 1s not desirable for the arc
tube lamp in that the desired color rendition is of a
warmer type.

Accordingly, 1t 1s an object of the present invention
to provide means such as a color correction which
lowers the blue-type emission relative to the yellow-
type emission so as to provide a more pleasing spectral
distribution of the arc tube lamp which is one more
nearly having the appearance of a filament source.

These and other objects of the present invention will
become more apparent upon consideration of the fol-
lowing description of the invention.

SUMMARY OF THE INVENTION

This invention is directed to an arc tube lamp having
a color corrective coating on its inner surface which
improves the color rendition of the arc tube lamp by
altering the proportion of blue spectrum of the lamp to
a desired greater proportion of the yellow spectrum

rendition for the arc tube lamp.

Accordingly in one embodiment of the present inven-
tion, an arc tube lamp comprising a quartz tube, mer-
cury vapor, other metallic vapors, and means to pro-
duce an electrical discharge within the glass tube is
provided. The arc tube has an enclosing glass bulb,

which has a cdrrective color coating on its inner sur-
face. The corrective color coating comprises a mix of
electrostatic silica powders and a yellow pigment.

The color corrective coating alters the source color
point of a MacAdam type color plot of the arc tube
lamp from approximately x=0.4, y=0.365, and
CCT=3400° C. to approximately x=0.435, y=0.405
and CCT=23000° C. which is a color point acceptably
near to that of a incandescent lamp having a tungsten
type filament.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 1s a perspective view of the arc tube lamp,
partially broken away to show the inner coating of the
present invention.

FIG. 2 is a plot showing the color point of the arc
tube lamp on the black body line having been altered by
the present invention.
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DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1 shows the arc tube lamp 10 of the present
invention. FI1G. 1 shows the arc tube lamp 10 as includ-
Ing a quartz type arc tube light source 18 shown in
phantom containing a mercury vapor or other metallic
vapors, a tungsten filament hght source 20 also shown
In phantom, means (not shown in FIG. 1) to produce an
electrical discharge which may be positioned within
housing 22, and an outer envelope 12 having placed on
its inner surface a corrective coating of the present
Imvention.

According to the present invention I provide the
color corrective coating 14 consisting of a mix of elec-
trostatic silica blend and a yellow pigment. It is desired
that the corrective coating 14 be such as to remain inert
under lamp fabrication processing, and under lamp
operation conditions. The color corrective coating 14
provides a means for altering the spectral distribution of
the arc tube lamp 10 so as to enhance the yellow/blue
ratio.

In one embodiment of the present invention, the coat-
ing 14 1s formed by mixing electrostatic silica blend with
a titanium yellow pigment having portions by weight
within the ranges of 95 to 99 and S to 1 respectively.
The electrostatic silica blend may be of the types de-
scribed in the aforementioned U.S. Pat. No. 4,081,079
and the U.S. patent application Ser. No. 328,040, now
U.S. Pat. No. 4,441,047 both assigned to same assignee
of the present invention and both herein incorporated
by reference.

The yellow oxide pigment may be of the type Pig-
ment Yellow 33 (77788) which is commercially avail-
able from Drakenfeld Division, Ciba Geigy, Inc., of
Washington, Pa., 15301, or Ferro Corp., 4150 E. 56th
Street, Cleveland, Ohio 44105.

In another embodiment of my invention, the coating
14 1s formed by mixing electrostatic silica blend, which
may be of the types previously mentioned and described
in the U.S. Pat. No. 4,081,079 and U.S. patent applica-
tion Ser. No. 328,040, with a cadmium sulfide (CdS)
pigment, Pigment Yellow 37(77199) having proportions
by weight within the ranges of 99.95 to 99.75 and 0.05 to
0.25 respectively.

The powdered mix of the silica blend and yellow
pigment may preferably be placed onto the inner sur-
face of the outer envelope of the arc tube 10 of FIG. 1
by using an electrostatic coating process such as de-
scribed 1n U.S. Pat. No. 4,081,709 and to which refer-
ence may be made for further details. The desired color
rendition of the lamp 10 of FIG. 1 is shown by the plot
of FIG. 2. FIG. 2 is a MacAdam type color plot show-
ing an 1deal black body line 30, and various oval shaped
regions 32 and 34 intersected by correlated color tem-
peratures (CCT) 3000° K. and 3400° respectively. The
MacAdam type color plot is well-known in the lamp art
as described 1n a typical lamp art literature, such as
Color Science, Chapters 1 and 6, page 53 and 529, re-
spectively, by Wyszecki and Stiles published by John
Wiley and Son and copyrighted in 1967.

The oval shaped region 32 of FIG. 2 represents the
confines of the color point of a typical tungsten type
filament light source of an incandescent lamp, whereas,
the oval shaped region 34 of FIG. 2 represents the con-
fines of the color point of a typical multi-vapor light
source of an arc tube. FIG. 2 shows the altering of the
typical arc type light source from the region 34 below
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the black body line 30 to the region 32 which 1s on and
surrounds the portion of the black body line 30. This
alteration is accomplished by the pigments of the pres-
ent invention. More particularly, the pigments of the
present invention alter the color point of arc lamp 10
from a position 36 below the black body to a position 38

located on the black body line 30.
The white and yellow pigments forming the layer 14

of FIG. 1 shift the source color point of the MacAdams
plot of FIG. 2 from region 34 having the coordinates
x=0.4, y=0.365 and CCT=13400 (shown as position 36)
to the region 32 having coordinates x=0.435, y=0.403
and CCT =3000° C. (shown as position 38). It should be
recognized that these coordinates of positions 36 and 38

are approximate values.
The result of the information shown in FIG. 2 alters

the source color point of the arc discharge lamp 10 of
FI1G. 1, so as to lessen the blue emission normally emit-
ted by an arc discharge lamp and proportionally in-
crease the yellow portion of the visible spectrum. The
overall effect of the layer 14 of my present invention
providing the color correction which lowers the blue-
type emission relative to the yellow-type emission spec-
trum is to substantially give the arc discharge lamp 10 a
more pleasing spectral distribution having the appear-
ance of an incandescent lamp of a typical tungsten in-
candescent light source.

What 1 claim and desire to be secured by Letters
Patent of the United States is:

1. An arc lamp having an inner envelope of a quartz
type arc tube containing a mercury vapor or other me-
tallic vapors, an inner tungsten filament light source,
means to produce an electrical discharge, and an outer
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envelope having a color corrective coating on 1ts inner
surface; said color corrective coating effective for shift-
ing the color point on a MacAdam type color plot of an
arc tube lamp from approximately x=0.4, y=0.365 and
CCT=3400° C. to approximately x=0.435, y=0.405
and CCT =3000" C., which 1s substantially a color point

of an incandescent lamp having a tungsten type fila-
ment, wherein said color corrective coating comprises:

a mux of electrostatic silica blend and a yellow oxide

pigment.

2. An arc lamp having an inner envelope of a quartz
type arc tube containing a mercury vapor or other me-
tallic vapors, an inner tungsten filament light source,
means to produce an electrical discharge, and an outer
envelope having a color corrective coating on its inner
surface; said color corrective coating effective for shift-
ing the color point on a MacAdam type color plot of an

‘arc tube lamp from approximately X=0.4, y=0.363 and

CCT=3400° C. to approximately x=0.435, y=0.405
and CCT =3000" C., which is substantially a color point
of an incandescent lamp having a tungsten type fila-
ment, and said color corrective coating comprises:

a mix of electrostatic silica blend and a cadmium

sulfide pigment.

3. An arc lamp according to claim 1 wherein said mix
of electrostatic silica blend and yellow oxide pigment
has portions by weight within the ranges of 95 to 99 and
> to 1 respectively.

4. An arc lamp according to claim 2 wherein said mix
of electrostatic silica blend and cadmium sulfide pig-
ment has portions by weight within the ranges of 99.95
to 99.75 and 0.05 to 0.25 respectively.
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